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'ADVERTISER CABLE EDITION.
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The American Pacific Cable

BY ARCHER PHILIP CROUCH, written especially for the Advertiser at the request of Commercial Pacific Cable Company.

Cable Laying in the West Alrican Tropics,)
best known writers on cables and Kindred subjects.
0 00000000000.00000.0000.000K 0000000000000 00000000000

Although it is more than ffty-two,
Gears since telegraphic communlcauon}
was established between England and
France by a wire submerged beneath
the waters of the English Channel, the
general public still knows little about
the making and laying of submarine|
cables. The writer has several times
been asked by fair inquirers if divers
do not go down wii: the cable to lay
it in its proper place. Even members of
the opposite sex, whom oae would ex-
pect to be better informed on the sub-
jact, have expressed a wish to know
bow far the cable sinks, and whether
it is not necessary to attach welghts
to it, in order to make it reach the
bottom. Others do not understand why
the bottom should be reached at all,
and approve of the plan once suggest-
ed by a French engineer, that the cable
should be buoyed at a depth of only
forty feet below the surface. They do
not like to see so vaiunable an asset
thrown overboard and left to take its
chance like a shovelful of clinker, but
would prefer to have it near the top,
where they could pick it up in an or-
dinary rowing boat and make sure that

it was safe and sound.
MAEKING THE CABLE.

In order to do away with such er-
roneous Impressions, it will be well to
begin at the beginning and describe the
component parts of the cable itself. The
essential portion is the small central
thread of copper, through which the
electric current passes. On account of
the facility with which this metal con-
ducts electricity, the central copper
wire is called a conductor, The con-
ductor is drawn through a die together

with heated gutta percha, which is thus
laid on in a uniform covering. Gutta
percha is the best mnon-conductor of
electricity avallable for the purpose,
and prevents the current leaking out
from the copper wire. Tarred jute pro-
tects the gutta percha from the steel
sheathing wires which form the arma-
ture. As the cable is made it is colled
Into tanks and covered with water,
which not only enables any Iinciplent
faults in the insulator to be detected
more easily, but also forms the best
medium for preserving the essential
gualities of the gutta percha.

SHIPPING THE CABLE.

When the total amount of.cable is
nearing completion, the ship which is to
convey it to its destination, is moored
off the works. It is imperative that
submarine cable works should be on the
banks of a river or close to docks where
a cable ship can lie, for it would be a
costly if not impossible undertaking to
transport cable by land in sections of
sufficient length for submarine pur-
poses, Temporary engines fitted up on
deck haul the cable out of the factory
on to the ship, where it Is colled down
by hand Into water-tight tanks. One
man recelves it and carries it within
reach of his companions who are sta-
tioned round the tank. They take it
from him and lay it carefully and uni-
formly, one turn against another. The
man in the center is frequentiy reliev-
ed, for the work is hard, especially in
the case of the larger shore-end types,
which sometimes welgh as much as
twenty tons per nautical mile. When
211 the cable is on board, final tests are
taken and the ship sails for the station
where the first end is to land.

SOUNDING FOR THE ROUTE.

But before a cable can be lald, careful
poundings over the proposed route have
to be taken. This is usually done by
a smaller ship, before the arrival of the
one with the cable on board. It is very
important to know the contour of the
ocean bed on which the cable has to
lie. If no survey has been made, suf-
ficlent slack may not be paid out on
nearing a submarine hill, the cable will
hang in a festoon from the top of it,
and eventually break with its own
weight. Hemp lines used to be employ-
ed f>r lowering the sounder, but as
these were found to be clumsy and un-

resistance obtained from the tests by
the resistance per nautical mile in terms
of the same temperature in order to
arrive at the approximate distance of
the fault from the testing station. A
knowledge of the bottom temperature is
therefore indispensable for accurate re-
gults, and in taking soundings a ther-
mometer is always attached to the wire
a short distance above the sounder.
Sea water follows a different law to

fresh water in the relation between its

density and its temperature. The densi-
ty of fresh water increases with de-
creasing temperature down to thirty-
nine degrees F., so that tlll this tem-
perature is reached the coldest water is
always sinking “to the bottom. After
thirty-nine degrees F., fresh water be-
gins to expand again, the coldest wa-
ter remains at the top, and ice forms
there instead of at the bottom. This
law plays a very important part in the
economy of nature. Our fresh water
lakes and ponds would otherwise be
frozen into a solid mass in winter, and
all the fish would be destroyed. As it is,
the ice on the surface prevents any fur-
ther loss of temperature from evapora-
tion, and the process of freezing
greatly retarded. In the case of sea
water, contraction continues, down to
its freezing point twenty-five degrees
F., and the coldest water is always at
the bottom.

For this reason when taking a sound-
ing a maximum and minimom ther-
mometer gives the correct top and bot-
tom temperature,
ordinary thermometemy cannot be used,
as the pressure (-auas an error eight
degrees to ten degrees F., and has been
known to cause implosion of the bulb.
For deep soundings a speclal thermor-
eter, the Miller-Casella is used. The
bulb of this instrument is enclosed in
with alcohol, Before sealing this outer
expel some of the air. Between the
two bulbs a cushion is thus formed,
which takes up the pressure, and the
inner bulb remains unaffected by Iit.

BOTTOM OF THE SEA 1S COLD.
As low temperature as twenty-seven

Atlantic in the neighborhood of ice-
bergs. Another sounding of 2,900
fathoms further north in the same
ocean, gave a bottom temperature of
thirty-two degrees F., the last 1,000
fathoms being described as absolutely
glacial. In the second 1,000 fathoms the
temperature rose to thirty-six and one-
half degrees F., and in the next 500 to
forty degrees F. Four hundred fathoms
seems to be the limit to which the heat
of the sun can penetrate. The most
marked difference s at the top where
the surface temperature was in one in-
stance elghty-three and one half de-
grees F., while at only twenty fathoms'
depth, the ‘hermometer stood at sixty-
four degrees F.

The temp:rature of the sea bottom
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degrees F. has been taken in the south |

*“ Glimpses of Feverland,”” (a continuation of the above,)
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an outer bulb filled three-quarters full

bulb, the alcohol Is warmed, so as to|®

between San Francisco and Honoluluy, '
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the cable hut, and the end is inserted
through & hole in the flopor. Testing
and speaking instruments are set up in
the hut, which Is occupied day and
night during the laying by the elec-
trician in charge and his assistants.
When a satisfactory test has been taken
the ship gets slowly under way.

LAYING THE CABLE.

The scene on the deck of a cable
ship during the commencement of pay-
ing out is fuil of interest to one who
has not witnessed it before. The cable,
being made fast on shore, drags itself
out as the ship moves forward. At
first it rises slowly from the tank, pas-
sing along a serles of guiding troughs
to the paying-out machine, round the
drum of which it runs three times. Be-
tween this drum and the sheave at the
stern by which the cable leaves the
ship, stands the dynamometer. This
machine shows the strain to which the

ed pressure, and carries it towards the
surface in spite of all its efforts. This
kind of misadventure may be described
as falling upwards, and victims to it
no doubt meet a vioclent death soon
after leaving their accustomed level,
and long before their bodies reach the
surface in a distorted and unnatural
condition. Even ground sharks brought
up from a depth of only 500 fathoms die
before they gain the sea level.

GLOBIGERINA OOZE.

Amongst the various ocean deposits, a
gray ooze called “Globigerina™ suits
cables best, while shore deposits are
the worst. The iodine contained in the
seaweed found in shore deposits rapidly
corrodes unprotected sheathing wires.
To minimize this action, it is usual to
tar or *“pickle” each sheathing wire
separately. Globigerina ooze is found
between 1500 and 2500 fathoms but no
lower, as the delicate shells of carbon-

ate of lime of which it is composed|cable is subjected, and plays an impor-

L

Mr. Crouch is the author of

*“ Senorita Montenar,”’ (a South American novel), etc.

brakes have to be eased, in order to al-
low it to run ocut at the same speed as
before.

The amount of cable in suspension
varies acrording to the depth and rate
of payving out. In 2,900 fathoms with
the ship steaming at eight knots per
hour, no less than twenty-five miles of
cable are in suspension in the water.
Two and a half hours are occupied in
this case by any particular point in the
cable, from the time of leaving the ship
to touching the bottom.

TESTING THE CABLE.

One of the most interesting spols on
board a cable ship during laying is the
testing room. Here in front of a table,
glistening softly with the polished
ebonite and bright brass terminals of
various testing instruments, sits an
electrician, watching & round 3dise of
light, as it sways to and fro on a grad-
nated scale. This dise is a reflection
from the mirror of the galvanometer,
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reliable in great depths, Sir William
Thomson, now Lord Kelvin, substituted
for it in 1872, pianoforte steel wire. This|
wire is twenty-five times less diameteri
than hemp, whilst its breaking strain,
bulk for bulk is eighteen times as great. |
A sounder lowered with wire to a deplhl'
of 2.000 fathoms or two and one-fourth |
statute miles can be recovered in twen- |
ty-two minutes, a hemp line occupying |
two and one-half hours under similar

conditions,

There are several forms of sounders,
but the one in use by the Silvertown
company—an adaptation of Captain
Sighee's, U. &. N.—possesses the essen-

tial features of the others and may be|distance beneath the surf;u;-r of the sea, | thusiastic cable engineer unce declared
It consists of |and as far as extraneous llumination is | that globigerina coze had been deposit-

taken as a typical one.
a central tube fitted with valves at top
and bottom, and three smaliler tubes|
fixed beneath the central one. As the!
sounder descendg the valves of the cen—‘
tral tube open upwards, and the water)
rushes through.
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ilike that of the North Atlantic, aver-
ages thirty-five degrees F. The light
rays of the sun penetrate only a short

concerned, the ocean abysses remain in
absolute darkness. Some deep sea fish,
however, have two
small circular phosphorescent
runninpg down the whaole lengths

LANDING ROPE TO HAUL IN

JOOROOT

parallel rows of cables, as they sink into it and are
organs'thus protected from any disturbing in-
of fluencea which may exist on tha gcean
On reaching the bot-|their bodies, so that they resemble =hips bed. i

tom both valves close, and a sample of at night with double rows of shining |

the bottom water Is brought up. The |
three smaller tubes sink into the ooze,
and bring specimens of It to the sur-
face for chemical analysis. In order
to increase the speed with which the|
sounder sinks, shot weighing from
thirty pounds to sixty pounds are slip-
ped over it, becoming automatically de-
tached on reaching the bottom.
TEMPERATURE OF THE WATER.
In sounding= taken for cable p'i.n--1
poses, the temperature of the bottom |
water Is required, for temperatures play|
an important part in submarine tele-|
graphy. A [ow temperature increases
at the same time the conductivity of the
copper wire and the insulation of the
gutta percha covering, and is therefore|

the most suitable for cables. Fauits
are usually located by the electrical
resistance of the conductor. It is

known that the particular conductor in|

] ] g
question gives, when {n normal condi-
tion. a certain resistance nautical
mile at a given temperature If the
cable is broken as to expose the
conductor, one has only to divide the

per

|0

' that

portholes, It is thought possible by
certain naturalists that portions of the
sea-bottom may be as brilliantly illu-
minated by this kind of light as the
streets of a large city after sunset,
PRESSURE AT THE SEA BOTTOM.
But the conditions which obtain at
these great depths are very unfavorable
to animal life. Apart from the glacial
temperature, the pressure for every 1,000
fathoms is one ton to the square inch,
or 160 times greater than the atmos-
phere in which we live. At 2,600 fathoms
it is twenty timeg more powerful than
of the steam in an average
motive boiler. As late as 1880, a lead-
ing zoologist explained the existence of
a animals at such depths by as-

lnco-

feep e

lsuming that their bodies were composed

of solids and liquids of great density.
and that they contained no air. This,
however, is not the case with deep-sea
A ) . . A

fish, which are provided with airine
flicted =wimming bladders. If cne of
thess= fish in pursuit of its prey as-
cends bevond a certaln level, its blad-

der becomes distended with the decreas-

(Photo by Rice & Perkins.)
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tant part in cable-laving. As the wa-
ter deepens the weight of cable in sus-
pension tends to make it run out more
quickly., This tendency is gounteracted
by increasing the weights on the brake
arms of the paying-out machines. If
the water shoals suddenly the weight
of the cable cutboard is considerably
reduced, the strain lessens and the

cannot resist the dissolving action of
the free carbonic acld gas in the water,
long enough o sink any lower. An en-

ed by Providence at the bottom of the
sea with a special view to submarine

oD OO D o0 0o OUODDONO DDA

LANDING THE CABLE.

On reaching the place selected for
the landing of the cable, the ship ap-
proaches as close to the shore as pos-|
sible and letting go anchor prepares tol
land the shore end. In some companies!
this is done by means of rafts, but the
Silvertown method is somewhat diﬂ’vr-l

ent. A couple of spider-sheaves, or)
large V-shaped wheels in light iron|
frames are sent ashore and fixed by

sand anchorg some sixty wyards }1;"&11’!,_[

Hauling lines are paid out from the ship;
reeved through the sheaves and brought!
back on board again. One end of this
continuous line is attached to the cable
and the other to the picking-up gear.
The engines are then set in motion, and
the cable iz dragged slowly out of the
ship towards the shore. As {t goes,
large india-rubber buoys inflated
air are lashed to it every fifty or sixty
feet to keep it afioat and prevent the

damage which would result from it bee

ing dragged along the bottom. |

When sufficient cable has been :andwl.i
the piece on shore is laid in a trench |
which runs from low water mark tol

with

Cable Tank.
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and the swaying movement is caused
by the induced currents set up in the
coiied cable by the roliing of the ship.
At the end of every fifth minute the
spot gives a vigorous leap upwards on
the scale, and the electrician duly notes
its magnitude, This leap is caused by
a signal from the shere and proves
that the continulty of the conductor is
still preserved. As the cable leaves
the heated ship and sinks into the al-
most freezing temperature of the ocean
bed, the insulation improves and the
spot of light gradually works down
towards zero. When, on the other hand,
the deflection grows larger and the spot
shows an inclination to steal off the
upper end of the scale, something is
wrong and a careful test must be taken.
Should this prove that a fault exists,
the ship Is stopped, the éable cut, and,
if the fault is near, picking up com-
mences,
away, the cable is buoyed, and the ship
steams (o the locality of the faulty por-
tion.
THE LAST STAGE.

Suppoesing, however, all goes well, the
whole section is paid out and buoyed,
and the ship steams to the second land-

ing place. Here the shore end is land-
ed in the same manner as before, and
cable is paid out up to the buoy. When
the end of the first section has been
hauled on board, the splicing operation
comimences, This consist= of (1) a2 joint
Eetween the two inner cores: (2) splice
between the two ounter sheathings, A
SKilled jointer with | assistant cleans

and brazes together the ends of the two
conductors. Then drawing down over
this braze the gutta percha covering
from elther side, he applies two or
three more coats of the same material.

left between these
the enormous
yttom might burst

No air holes must be
different overings,

pressure

as

At the sea b

th and render the cable faulty. The
splice in the sheathing wive {s perform-
ed by cable hands, and is a much less
delicate piece of workmanship.

Under the most favorable conditions

cable-laying s anxious work for thoss

in charge of the operation. At any time
during the paying out—which may last
with a long section some ten or four-
teen days—a storm may arise aor some
mishap may occur on board, which re-
sults in losing the cable in a depth of
over 2,000 fathoms. In such a case the
date of its recovery cannot be predicted.
It may be in three or four days: it may
be in as many weeks or months, Every
precaution Is therefore taken againslt
such accidents. Buoys are slung in the
rigging ready for slipping into the wa-
ter, buoy ropes and grappling rojpes are
where they can be paid out at a
t's notice and bell purhes in con-

3 a bell in the engine room.

positions azt

coanve&nient
tank.
CABLE.

& Dbreak out-board
L ¥ these precau-

© 18 immediately low-

1e the ship in grappling

is then begun at'

ine in which the!

=t Id the dynamometer,

the grappling rope runs,

IV TI8€ 1N the Strain, the cds|

iz evidently hooked, snd heaving

up commences. As soon as the grapnel

with the bight of the
of its prongs, the two

reaches the bows

cable on vne aldes

If the fault is some distance'’

“On a Surf Bound®Coast,” (or
He is onelof the
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are firmly secured, by lines from ths
{ ship, and the bight i3 cut. After the
{two ends have been tested from the
ltesting room, the short length is abane
doned or buoyed, and the other is splic-
ed to the cable in the tanks, when pay-
{ing out i8 once more resumed.

, THE SILVERTOWN.

T The telegraph steamship Sllvertown
| which is about to lay the San Fran-
cisco-Honolulu cable for the Commer-
 clal Pacific Cable Company is the first
ship that was bullt expressly for cable
work. When Jlaunched, she was the
largest merchant ship afloat with the
exception of the “Great Eastern™
though her cable tanks are one-third
larger in cubic capacity than *hose cf
the Leviathan. The reason for thelp
great size is that she was designed to
carry a cable sheathed with hemp ropes
instead of iron wires and such a cable
would occupy much more space than
the accepted type. If an attempt were
made to fill to the brim the Sllver-
town’s tanks with steel-sheathed cable,
she would sink long before the cabls

reached the top of the tanks. She car-
ries this trip 24132 nautical miles of
cable, weighing 4807 tons, her total

freight being between 6,000 and
tons.

MR. MACKAY AND THE CAB
SERVICE. % 5
Business men on either side.
Atlantic who use the cables, are
indebted to the late J. W. Mackagg
the excellent service which now ob-
tains. In 1883 Mr. Mackay, together
with Mr. Bennett, the well known
proprietor of the New York Herald,
founded the Commercial Cable Com-
pany. A pool at that time was in force
amongst the existing Atlantic tele-
graph companies. As Mr. Mackay re-
fuged to join it, a war of rates ensued,
the price being reduced from forty cents
to twelve cents per word. The com-
bination found, however, that they had
to deal with a stronger man than they
anticipated, and withdrew from the
contest, leaving the Commercial Cable
Company its independence and the rate
at twenty-five centis a word. Since that
date the company has always been in
the van in all matters relating to tele-
sraphic progress,

achievements in the Atlantic turned his
attention to the Pacific where he fore-
saw an American cable must be laid
sooner or later. As far back as 1874, a
Pacific cable from the States via Ho-
nolulu to Japan had been proposed, and
in that year the “Tuscarora,” U. 8, N.,
under the command of Captain, now
Admiral Belknap, surveyed the route.
In 1879, Cyrus Field, whose name fig-
ured prominently in connection with the
first Atlantic cable, renewed the Pacifie
scheme, but nothing more was done till
the “Albatross’” and “Thetis,” U, 8. N.,
were commissioned in 1891-92, to survey
the route between San Francisco and
Honoelulu. This survey resulted in the

hydrographer of the Tnited Stat

Navy, Commander Richardson Glover.
Three more years passed before the
Senate voted $500,000 for the laying of
this section, but the measure falled to
pass In the House of Representativea.
The steamer “Nero,” U. 8. N., surveyed
the route between Honolulu and Manila
in 18989, On the ratification of peace
with Spain, Presildent McKinley ad-

ing attention to the Imperative neces-
sity of speedy communication with the
Philippines via Hawall and Guam.
‘“The present conditions,” he said,
“should not be allowed to continue &
moment longer than is absolutely nee-
essary."”

The project, however, hung fire, and
might today have stiil been as far as
ever from accompiishment, If Mr.
Mackay had not taken the bull by the
horns, and offered to lay the cable with-
out any subsidy whatever from Con-
gress, Thus to the enterprise of a pri-
vate individual, and not to thelr Gov-
ernment, will Americans owe the enor-
mous advantages of telegraphic come
munication across the Pacific. The
Silver King crowned his adventurous
career with an undertaking which
should earn him in history a place
amongst the most public-spirited men
of his day.
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For the good will and preference
our Patrons and the Public.
We are sure that with the cnnti:ﬂu-
ance of our Policy:
“"RIGHT GOODS AND RIGHT
PRICES.,”
we shall continue to maintain the same,

We Wish

To remind everybody that we believe
we carry the finest stock and wvariety
of Perfumery In this ecity, or any othef
place.

We Are

Sole agents for the justly celebrated

Palmer’s Perfumes
and Toilet
Preparations

AND ALSO carry In stock complete
lines of Roger & Gallet, 4711; Colgate
& Co., and other manufactures.

FPINAUD'S LATEST French Carna-
tion Extract just received.

Hollistcr Drug Co.
10568 Fort Street

C FREWER & CO., LTD.

Sugar Factors and Comission Mer-
chants.
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But Mr. Mackay not content with his -

valuable report drawn up by the then i

dressed a message to Congress, direct-
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